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Amendments to the Claims : 

1 . (Currently amended) A method for detecting an abnormality in a host medium 
comprising: 

illuminating the host medium at a plurality of different positions with frequency-swept 
modulated signals : 

detecting signals following propagation through the host medium and the abnormality 
within the host medium; 

creating a shadow image based upon the detected signals in which the abnormahty is 
depicted as a suspicious region; 

illuminating at least that portion of the host medium that contains the suspicious region 
with frequency-swept modulated signals, following creation of the shadow image , wherein the 
signals are frequency-swept modulated across a larger range of frequencies durin g the 
illumination of the suspicious region tha n during the initial illumination of the host medium : 

detecting the frequency-swept modulated signals following propagation through at least 
that portion of the host medium that contains the suspicious region; and 

characterizing the abnormality based upon the detected frequency-swept modulated 

signals. 

Claims 2-3. (Canceled) 

4. (Original) A method according to Claim 1 wherein said initial illumination step 
comprises illuminating the host medium with signals haying at least two different wavelengths. 

5. (Original) A method according to Claim 4 wherein said initial detecting step 
comprises detecting at least an amplitude of the signals following propagation through the host 
medium and the abnormality within the host medium. 
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6. (Original) A method according to Claim 5 further comprising forming a ratio of 
the amplitude of the signals detected during said initial detecting step at each of the different 
wavelengths. 

7. (Original) A method according to Claim 1 wherein said step of illuminating at 
least that portion of the host medium that contains the suspicious region comprises illuminating 
at least that portion of the host medium that contains the suspicious region with signals having at 
least two different wavelengths. 

8. (Original) A method according to Claim 7 further comprising a step of 
determining a P-criteria for at least one of a plurality of positions within at least that portion of 
the host medium that contains the suspicious region following said second detecting step, 
wherein the P-criteria is at least partially based upon coefficients of absorptivity for signals 
having the different wavelengths at the respective position. 

9. (Original) A method according to Claim 1 further comprising a step of 
determining an Svarcriteria for at least one of a plurality of positions within at least that portion 
of the host medium that contains the suspicious region following said second detecting step, 
wherein the Svarcriteria is at least partially based upon a variation in percent concentration of 
oxygenated hemoglobin between the abnormality and the host medium and a variation in total 
hemoglobin concentration between the abnormality and the host medium at the respective 
position. 

1 0. (Currently amended) A method according to Claim 1 for detecting an 
abnormahty in a host medium comprising: 

illuminating the host medium at a plurality of different positions; 
de tecting signals following propagation through the host medium and the abnormality 
within the host medium; 
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creating a shadow image based upon the detected signals in which the abnormality is 
depicted as a suspicious region: 

illuminating at least that portion of the host medium that contains the suspicious region 
with frequency-swept modulated signals, following creation of the shadow image, wherein said 
se cond illuminating step the suspicious region comprises positioning a light source that is 
capable of emitting light that propagates in a first direction at a position offset from the 
suspicious region in a direction transverse to the first direction , and wher e in r.aid r. o rnnd 
detecting at o p compri Go s moving a dot o ctor along a lin e ar path di s placod from the GU G piciouG 
r e gion; 

detecting the frequency- swept modulated signals following propagation through at least 
that portion of the host medium that contains the suspicious region: and 

characterizing the abnormality based upon the detected fi-equency-swept modulated 

signals . 

1 1 . (Currently amended) A method according to Claim 10 1 wh e r e in said s e cond 
illuminating stop compriDOG positioning a light s ource at a position offGot fi-om the GU G piciouG 
r e gion, and wherein said second detecting step comprises one of moving a detector through a 
plurality of positions including at least one position aligned with the suspicious region and 
moving a detector along a linear path displaced from the suspicious region . 

12. (Currently amended) A method according to Claim 1 for detecting an 
abnormality in a host medium comprising: 

illuminating the host medium at a plurality of different positions; 

detecting signal s following propagation through the host medium and the abnormality 
within the host medium: 

creating a shadow image based upon the detected signals in which the abnormality is 
depicted as a suspicious region: 
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illuminating at least that portion of the host medium that contains the suspicious region 
with frequency-swept modulated signals, following creation of the shadow image: 

detecting the frequency-swept modulated signals following propagation through at least 
that portion of the host medium that contains the suspicious region: and 

characterizing the abnormality based upon the detected frequency-swept modulated 

signals, 

. wherein said second illuminating and detecting steps comprise: 
positioning a light source and a detector on opposite sides of the host medium in an offset 
relation and out of alignment with one another : and 

moving the light source and the detector in tandem such that the offset relation is 
maintained. 

13. (Original) A method according to Claim 1 further comprising: 
illuminating a portion of the host medium at a plurality of different positions displaced 

from the suspicious region with signals having at least two different wavelengths; 
detecting the signals following propagation through the host medium; and 
determining a reference scattering coefficient and a reference absorption coefficient for 

the host medium based upon the detected signals. 

14. (Previously presented) A method according to Claim 13 further comprising 
determining an absorption coefficient and a size of the abnormality based on_setting a scattering 
coefficient of the abnormality equal to the reference scattering coefficient and further based upon 
the frequency-swept modulated signals that are detected following propagation through at least 
that portion of the host medium that contains the suspicious region. 

15. (Original) A method according to Claim 14 further comprising determining a 
location of the abnormality within the host medium following said second detecting step. 
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16. (Original) A method according to Claim 1 wherein the host medium is a breast, 
and wherein the method further comprises compressing the breast between a pair of plates prior 
to said initial illumination step, 

17. (Original) A method according to Claim 1 wherein the host medium is a breast, 
and wherein the method further comprises applying oil to the breast prior to said initial 
illumination step. 

1 8. (Currently amended) An apparatus for detecting an abnormality in a host medium 
comprising: 

a light source for generating signals that propagate in a first direction and illuminate the 
host medium at a plurality of different positions; 

a modulator for applying frequency-swept modulation to the signals generated by said 
light source prior to illuminating the host medium; 

a detector for detecting signals following propagation through the host medium and the 
abnormality within the host medium; 

a display for presenting a shadow image based upon the detected signals in which the 
abnormality is depicted as a suspicious region; and 

a positioner for positioning said light source relative to the host medium such that said 
light source illuminates the host medium at the plurality of different positions, wherein said 
positioner initially positions said light source at a plurahty of different positions that cover a 
broad portion of the host medium to facilitate generation of the shadow image, and wherein said 
positioner subsequently positions said light source proximate that portion of the host medium 
that includes the suspicious region, following generation of the shadow image, to facilitate 
characterization of the abnormality^ 

wherein said positioner also positions said detector relative to the host medium, and 
wherein said positioner is capable of positioning said light source proximate the suspicious 
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region but in an offset relation in a direction transverse to the first direction from one of said 
detector and the suspicious region . 

19. (Currently amended) An apparatus according to Claim 18 wh o r o in said poGitionor 
alGO positions said dotoctor r e lative to the host m e dium, wherein said positioner maintains said 
light source and said detector in alignment while initially positioning said light source and said 
detector at a plurality of different positions that cover a broad portion of the host medium to 
facilitate generation of the shadow image , and wh e r e in said po s itioner maintains said light oourc o 
and said det e ctor in an off se t relation while subs e quently positioning said light sourc e and said 
det e ctor proximat e that portion of the host medium that includes th e suspicious r e gion to 
facilitat e characterization of th e abnormality . 

20. (Original) An apparatus according to Claim 1 8 wherein said positioner comprises 
at least two X-Y linear motorized stages. 

21. (Original) An apparatus according to Claim 1 8 wherein said modulator comprises 
a frequency-swept network analyzer. 

22. (Original) An apparatus according to Claim 1 8 wherein the host medium is a 
breast, and wherein the apparatus further comprises a pair of plates separated by a distance 
sufficient to receive the breast of a patient. 

23. (Original) An apparatus according to Claim 22 further comprising an adjustable 
belt extending between said plates proximate the breast, said adjustable beh capable of being 
tightened about the breast such that the breast fills a region defined by said pair of plates and said 
adjustable beh, thereby facilitating imaging of the breast. 
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24. (Original) An apparatus according to Claim 22 further comprising an opaque 
material that fills a region defined by said plates that is unfilled by the breast. 

25. (Original) An apparatus according to Claim 24 further comprising a background 
light source for illuminating any regions of separation between said opaque material and the 
breast. 

26. (Original) An apparatus according to Claim 22 further comprising a separation 
detector for measuring the distance by which said pair of plates are separated. 

27. (Original) An apparatus according to Claim 1 8 wherein said detector is a 
photomultiplier tube. 

28. (Original) An apparatus according to Claim 18 further comprising a diaphragm 
for selectively controlling an intensity of light that is presented to said detector. 

29. (Original) An apparatus according to Claim 18 wherein said light source 
comprises a first fiber optic pigtail infrared diode laser capable of emitting signals having a 
power level of between 100 milliwatts and 500 milUwatts and a wavelength of between 810 
nanometers and 840 nanometers. 

30. (Original) An apparatus according to Claim 29 wherein said light source 
comprises a second fiber optic pigtail infrared diode laser capable of emitting signals having a 
power level of between 100 milliwatts and 500 miUiwatts and a wavelength of between 670 
nanometers and 700 nanometers. 



3 1 . (Original) An apparatus according to Claim 1 8 further comprising: 

a reference light source for also illuminating the host medium with reference signals; 
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a reference detector for detecting the reference signals following propagation through the 
host medium and the abnormality within the host medium; and 

a shutter for preventing further detection by said detector if said reference detector 
detects that an amplitude of the reference signals exceeds a predetermined threshold. 

32. (Original) An apparatus according to Claim 3 1 wherein said reference light 
source comprises a fiber optic pigtail diode laser operating in a continuous wave mode and 
capable of emitting signals having a wavelength of between 950 nanometers and 980 
nanometers. 



Claims 33-47 (Canceled). 



